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[57] ABSTRACT 
To provide a method and a device for removing a piece 
of debris moving in space at an orbital velocity in an 
orbit about the earth which function as simply as possi 
ble and are economical, it is proposed that the piece of 
debris be irradiated with radiation to bring about vapor 
ization of the debris material, and that the piece of de 
bris be removed from its orbit about the earth by the 
vaporization of the material, and that the device com 
prise a radiation source for generating the radiation 
which brings about the vaporization of the debris mate 
rial, and that an aiming means be provided for applying 
the radiation to the piece of debris moving in the orbit 
about the earth. 

3] Claims, 3 Drawing Sheets 
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METHOD AND DEVICE FOR REMOVING SPACE 
DEBRIS 

The invention relates to a method of removing a 
piece of debris moving in space at an orbital velocity in 
an orbit about the earth. 
The invention further relates to a device for space 

vehicles for removing a piece of debris moving in space 
at an orbital velocity in an orbit about the earth. 
The constantly increasing amount of debris moving 

in space in an orbit about the earth presents consider 
able problems for future space travel, particularly for 
space stations. 
So far, protective shields and casings have been pro 

posed as passive protective measures but these add sub 
stantially to the mass of the satellites or space stations 
and offer only limited protection. 
A further possibility would be to ?y lower orbit alti 

tudes but periodic acceleration would then be necessary 
in order to keep the space station at the altitude of the 
orbit about the earth. 
As an active protective measure, it has so far been 

proposed that evading maneuvers be ?own with the 
satellite or the space station. However, the expenditure 
involved herein is considerable. In particular, additional 
engine and propellant capacity is required and so the 
?ying of evading maneuvers is only appropriate if there 
is a very large piece of debris on a collision course. 
As a further possibility, it is conceivable to ?y ren 

dezvous maneuvers with a clearing vehicle to collect 
the pieces of debris. However, this involves an ex 
tremely high expenditure of energy and in view of the 
very large number of, in particular, small pieces of de 
bris, is practically impossible. 
The object underlying the invention is, therefore, to 

provide a method and a device for removing pieces of 
debris in space which function as simply as possible and 
are economical. 

This object is accomplished in accordance with the 
invention with a method of the kind described at the 
beginning by the piece of debris being irradiated with 
radiation for bringing about vaporization of the debris 
material and by the piece of debris being removed from 
its orbit about the earth by the vaporization of the mate 
rial. 
The advantage of the inventive solution is to be seen 

in that it is readily possible to irradiate the piece of 
debris over larger distances and to remove it from its 
orbit about the earth by vaporization, thereby eliminat 
ing rendezvous maneuvers and evading maneuvers by a 
space station. 
Hence in the simplest case a space station is provided 

with a corresponding device which operates in accor 
dance with the inventive method and, therefore, re 
moves in advance all the pieces of debris crossing its 
orbit or provision is made for the satellite or the space 
station to be employed in general for removing in accor 
dance with the inventive method all the pieces of debris 
?ying past within the range of the vaporizing radiation 
which can be emitted by it. 

Within the scope of the inventive method, it is, for 
example, possible to completely reduce, in particular, 
atomize very small pieces of debris by the vaporization 
of the material and thereby remove them from their 
orbit about the earth. 

In the case of larger pieces of debris, it is expedient, 
particularly in order that less radiation power will suf 
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2 
?ce, for the vaporization of the material to result in a . 
debris remainder which is moved into a path which 
differs from the orbit about the earth by the recoil oc 
curring during the vaporization of the material. The 
advantage of this procedure is that even quite large 
pieces of debris can be removed by vaporization of only 
a small portion thereof and acceleration of the debris 
remainder by exploitation of the recoil occurring during 
the vaporization, similar to the rocket principle, to 
move it out of its hitherto orbit about the earth. 

It is particularly advantageous in an embodiment of 
the inventive method for the vaporization of the mate 
rial to impart to the debris remainder an acceleration 
which changes its orbital velocity and, therefore, simul 
taneously in?uences its orbit. 

Hence, in a simple way, the debris remainder is 
moved into a path of descent on which it enters the 
earth’s atmosphere again and glows away in it, whereby 
the debris remainder is completely eliminated, or the 
debris remainder is moved into a path of escape on 
which it leaves the earth’s gravitational ?eld and wan 
ders off into space and is thus likewise completely elimi 
nated. 

Such changes in the orbital velocity are preferably 
achieved by a beaming direction of the radiation which 
brings about vaporization of the debris material includ 
ing an angle which differs from 90 degrees with the 
direction of the orbital velocity and the recoil which 
occurs during the vaporization of the material thus 
having a signi?cant component in the direction of the 
orbital velocity or in the direction opposite to it. 

It is particularly expedient for the beaming direction 
of the radiation bringing about vaporization of the de 
bris material to include an angle of < 60 degrees or even 
better <45 degrees with the direction of the orbital 
velocity. In this case, the resulting orbital velocity is 
reduced and the piece of debris thus preferably moved 
into the path of descent. 
As an alternative to this, it is similarly advantageous 

for the beaming direction of the radiation bringing 
about vaporization of the debris material to include an 
angle of >120 degrees, in particular, >135 degrees 
with the direction of the orbital velocity. In this case, 
the acceleration owing to the vaporization of the mate 
rial acts in the direction of the resulting orbital velocity 
and so the debris remainder is moved into a path of 
escape. 

In order for as low power as possible to suffice, it has 
proven advantageous in an embodiment of the method 
for the radiation for vaporization of the material to be 
focussed on the piece of debris so as to achieve very 
strong heating of as small a region as possible of the 
piece of debris, the material of which then vaporizes. 

It has, furthermore, proven expedient for the radia 
tion to be beamed onto the piece of debris in the form of 
a train of pulses as the high energy then alloted in a 
simple way to the individual pulses of the radiation 
brings about vaporization of the debris material, 
whereas this would be problematic with continuous 
radiation. 

In general, however, the irradiation of the piece of 
debris with continuous radiation to achieve vaporiza 
tion of the debris material is not to be excluded from the 
scope of the inventive solution. 

Details of the type of the radiation for bringing about 
vaporization of the debris material have still to be given. 
The only condition to be ful?lled is that the radiation be 
absorbed as well as possible by the debris material in 
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order that the latter will heat up accordingly and vapor 
ize. It is, for example, conceivable to use electron radia 
tion for vaporization of the debris material. 

In view of its handling and generation, electromag 
netic radiation has, however, proven particularly suit 
able. 

In an embodiment of the inventive method, laser 
radiation is preferably used as radiation for vaporization 
of the debris material as it can be generated with high 
power and applied to the piece of debris in a simple 
way. 

In a further particularly preferred embodiment of the 
inventive method, an increase in the acceleration acting 
on the piece of debris is achievable by making an open 
ing with plasma formation in the vapor of the debris 
material, i.e., with the radiation for vaporization of the 
debris material, the latter ?rst vaporizes and then fur 
ther absorption of the radiation applied to the piece of 
debris results in the opening with plasma formation in 
the cloud of vapor, which brings about an additional 
pressure wave which can be used to accelerate the piece 
of debris. 

This can, for example, be achieved by vaporization of 
the debris material with a ?rst radiation pulse, prefera 
bly a laser pulse, and creation of an opening with plasma 
formation in the vapor and the resulting pressure wave 
with a second, subsequent radiation pulse. 
As an alternative to this, it is, however, also conceiv 

able to bring about vaporization of the debris material 
with a ?rst radiation source and to then produce the 
opening with plasma formation in the vapor with a 
second radiation source. This would have the advan 
tage that the ?rst radiation source could be adapted to 
the debris material with respect to its radiation absorb 
ing characteristics and the second radiation source 
could be adapted with its type of radiation to the ab 
sorption characteristics of the vapor of the debris mate 
rial. In the simplest case, for example, where a laser is 
used, this would mean that the ?rst laser would have a 
wavelength which is optimally absorbed by the debris 
material and the second laser a wavelength which is 
optimally absorbed by the vapor of the debris material. 

In the above description of the inventive method, it 
was not speci?ed how the debris is to be identified in its 
orbit about the earth. In a preferred embodiment, provi 
sion is made for the piece of debris to be recognized and 
its path determined with radar. All of the commonly 
known radar methods used in space travel can be ad 
vantageously employed for this. 

It is, however, particularly advantageous, in particu 
lar when electromagnetic radiation is used for vaporiza 
tion of the debris material, for the piece of debris to be 
identi?ed and its path determined with LIDAR. 
With the LIDAR method, in a similar way as with 

radar, light is emitted and the re?ection of the light by 
the piece of debris detected. This can be realized, in 
particular in a simple way, with a modi?cation of the 
means for applying the radiation to the piece of debris 
for vaporization of the debris material. 

Therefore, in the simplest case, provision is made for 
the laser which emits the laser radiation for vaporiza 
tion of the material to be used as LIDAR beam source. 
This eliminates the necessity for provision of a second 
beam source for the LIDAR. In order to save power, 
provision is preferably made for the laser to operate 
with lower power or for the laser beam for the LIDAR 
method to be used in the defocussed state. 
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Within the scope of the inventive method, it has 

proven particularly advantageous for the radiation for 
bringing about vaporization of the debris material to be 
generated with solar energy. 
The object underlying the invention is likewise ac 

complished in accordance with the invention by a de~ 
vice for space vehicles for removing a piece of debris 
moving in space at an orbital velocity in an orbit about 
the earth, in particular a device for carrying out the 
procedures mentioned hereinabove, by the device com 
prising a radiation source for generation of the radiation 
for bringing about vaporization of the debris material, 
and by an aiming means being provided for applying the 
radiation to the piece of debris moving in the orbit 
about the earth. 
The vaporization of the debris material can be 

brought about particularly expediently by the radiation 
being focussed on the piece of debris with an optical 
focusing means. ‘ 

In particular, to enable irradiation of the piece of 
debris in its orbit over a longer period of time, it is, 
furthermore, advantageous for the aiming means to 
comprise a radiation-guiding optical means for follow 
ing the piece of debris in its orbit about the earth with 
the radiation. 
The radiation-guiding optical means can be con 

trolled in many different ways. For example, manual 
control of the radiation-guiding optical means is con 
ceivable. It is, however, also conceivable to control the 
radiation-guiding optical means on the basis of an esti 
mated path of the piece of debris. 

It is particularly advantageous for the aiming means 
to comprise an automatic target tracking means for 
constantly controlling the radiation-guiding optical 
means such that the radiation advantageously impinges 
on the piece of debris in the same region thereof and 
remains focussed thereon. 

In this connection, it has proven expedient for the 
target tracking means to operate with non-linear optical 
elements. 

In the simplest case, provision is made for the aiming 
means to comprise a mirror telescope. 

In order not to constantly have to rotate the entire 
radiation source for following the piece of debris, provi 
sion is preferably made for the mirror telescope to be 
pivotable relative to the radiation source. 

If a mirror telescope is used, it is appropriate for the 
focusing of the mirror telescope to be controlled by the 
aiming means so that the laser beam can, on the one 
hand, always be kept trained on the piece of debris with 
this mirror telescope and, on the other hand, can also be 
focussed by this mirror telescope. 

In the above description of the embodiments of the 
inventive device, it was not speci?ed exactly how the 
piece of debris is to be identi?ed. Provision is preferably 
made for the aiming means to comprise a debris recog 
nition means. 

This debris recognition means can, for example, oper 
ate in a known way with radar. 

It has, however, prove-.1 particularly expedient for the 
debris recognition means to operate with LIDAR. 
A light source for the LIDAR can be saved by the 

LIDAR operating with the radiation for bringing about 
vaporization of the debris material. In this case, the 
inventive device can be expediently designed with re 
spect to its weight and is, therefore, suitable for use in 
satellites and space stations. 
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Since the LIDAR does not require very high power, 
it can, for example, be operated with reduced laser 
power. It is, furthermore, expedient for the LIDAR to 
operate with the defocussed radiation for bringing 
about vaporization of the debris material. 

Further details of the radiation source have still to be 
given. 

It is particularly expedient for the radiation source to 
be a radiation source which generates electromagnetic 
radiation, preferably a laser. 

Several variants are conceivable for the laser. Owing 
to the simple handling, it has proven advantageous for 
the laser to be a solid-state laser which, for example, can 
be pumped in the pulse mode with ?ash lamps. 
However, this should not exclude use of other types 

of lasers, for example, gas lasers or chemical lasers 
which in view of their wavelength are advantageous in 
this respect over the solid-state laser. 
The supplying of the inventive device with energy is 

preferably realized by the device being energized by 
solar cells. 

Provision is preferably also made, in order to cover 
peak power requirements during operation of the laser, 
for the device to comprise an energy accumulator, in 
particular a capacitor bank. 

Further features and advantages of the invention are 
to be found in the following description and the ap 
pended illustrations of an embodiment of the inventive 
device and the inventive method. The drawings show: 
FIG. 1 a schematic illustration of an inventive device 

as part of a clearing vehicle; 
FIG. 2 a block-diagram-like illustration of the inven 

tive device; and 
FIG. 3 performance of the inventive method on the 

basis of two case situations. 
An embodiment, designated in its entirety 10 in FIG. 

1, of an inventive device for the removal of a piece of 
debris 14 moving in space at an orbital velocity V in an 
orbit 12 is part of a clearing vehicle designated in its 
entirety 16 which, in addition to the inventive device, 
comprises an engine 18, for example, in the form of an 
ion engine, and a propellant tank 20 for this engine. 
The inventive device comprises a laser designated in 

its entirety 22 which serves as radiation source and is 
?xedly mounted on the clearing vehicle 16. There 
emerges from this laser a ?rst laser beam 24 which 
impinges upon a ?rst deflection mirror 26 and is re 
?ected from the latter onto a second de?ection mirror 
28 which, for its part, is arranged near a pivot center of 
a pivot joint 30. This pivot joint 30 comprises a joint 
part 32 ?xedly connected to the clearing vehicle 16 and 
a joint part 34 pivotable relative to the clearing vehicle 
16. The joint part 34 carries the second de?ection mir 
ror 28. A re?ector mirror 38 of a mirror telescope desig 
nated in its entirety 40 is held by support rods 36 on this 
joint part 34. In addition to the re?ector mirror 38, the 
mirror telescope comprises an ocular mirror 42 which is 
held on an adjusting means 44 which, in turn, is con~ 
nected by support rods 46 to the re?ector mirror 38 and 
the support rods 36. 
The ocular mirror 42 and the re?ector mirror 38 are 

arranged coaxially with an axis of symmetry 48 of the 
mirror telescope 40 which also intersects the second 
de?ection mirror 28. The laser beam 24 impinging on 
the second de?ection mirror 28 is re?ected from the 
latter to the ocular mirror 42 symmetrically with the 
axis of symmetry 48. The ocular mirror 42, for its part, 
then re?ects the incident laser beam 24 radially in rela 
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tion to the axis of symmetry 48 onto the re?ector mirror 
38 of the mirror telescope 40 and a second laser beam 50 
then travels from the latter to the piece of debris. 

This second laser beam 50 can be focussed by the 
mirror telescope 40 on the piece of debris. 
The focusing of the second laser beam 50 is carried _ 

out by the adjusting means 44 for the ocular mirror 42 
which is movable along the axis of symmetry 48 by this 
adjusting means 44. 
The entire mirror telescope 40 is pivotable relative to 

the clearing vehicle by the pivot joint 30 and so the laser 
beam 24 generated by the laser 22 ?xedly connected to 
the clearing vehicle is pivotable as second laser beam 50 
relative to the clearing vehicle 16 and can thus follow 
the orbit 12 of the piece of debris 14 about the earth. 
The pivot part 34 is pivoted relative to the pivot part 

32 by a pivot drive 52, not illustrated in detail, which is 
likewise ?xedly held on the clearing vehicle 16 and 
carries the pivot part 32. 
A debris recognition means which operates with 

LIDAR is provided for identifying the piece of debris 
14. The debris recognition means comprises a sensor 
part 54 which receives radiation re?ected back from the 
piece of debris 14 via a partially transmitting re?ector 
element 56 arranged in the ?rst laser beam 24. The 
re?ector element 56 is arranged in the ?rst laser beam 
24 such that the light re?ected from the piece of debris 
14 is received by the mirror telescope 14 and travels 
along the path of the ?rst laser beam 24 in the direction 
opposite to the latter towards the laser 22 and is re 
?ected from this partially transmitting re?ector element 
56 into the sensor part 54. 
The debris recognition means also comprises a ?rst 

computer 58 which, together with the pivot drive 52, in 
particular the directional data of the piece of debris 14 
relative to the clearing vehicle 16 provided by it, and 
the re?ected light signals received by the sensor part 54, 
detects the position of the piece of debris 14 in its orbit 
12 about the earth. In addition to the debris recognition 
means, designated in its entirety 53 in FIG. 2, there is a 
target tracking means which is designated in its entirety 
60 in FIG. 2. This target tracking means likewise com 
prises a sensor part 62 which preferably has non-linear 
optical elements and likewise receives light re?ected 
back from the piece of debris 14 via the mirror telescope 
40 and the ?rst laser beam 24 by means of a partially 
transmitting re?ector element 64. The partially trans 
mitting re?ector element 64 is likewise arranged in the 
?rst laser beam 24, preferably between the laser 22 and 
the ?rst de?ection mirror 26. 

In addition to this sensor part 62, there is a second 
computer 66 which likewise together with the sensor 
part 62, the pivot drive 52 and the adjusting means 44 
for the ocular mirror 42, performs the target tracking 
which focusses the second laser beam 50 on the piece of 
debris 14. 
The debris recognition means 53 and the target track 

ing means 60 form together with the pivotable mirror 
telescope 40, as a whole, an aiming means, designated in 
its entirety 70, of the inventive device 10. 
The inventive device 10 is supplied with energy via 

solar wings 72 which supply an energy accumulator 74, 
preferably in the form of a capacitor bank, which, for its 
part, then controls the energy for the individual units of 
the inventive device 10. 
The inventive device operates as follows: 
As illustrated in FIG. 3, the piece of debris 14 is 

detected in its orbit 12 about the earth by the inventive 
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device 10. To this end, the debris recognition means 53 
operates with LIDAR, i.e., the laser 22 is operated with 
low power and the mirror telescope 40, driven by the 
pivot drive 52, is pivoted relative to the clearing vehicle 
16 in order to scan with the second laser beam 50 the 
region in space opening up in front of the mirror tele 
scope 40. 
For reasons of simplicity, it will be assumed in the 

following description that the clearing vehicle 16 is 
standing. However, the inventive method can just as 
well be applied when a clearing vehicle 16 is moving at 
an orbital velocity in an orbit of its own about the earth. 
In this case, its velocity must also be taken into account. 
When the defocussed laser beam 50 impinges on the 

piece of debris 14, this light is re?ected by the piece of 
debris 14. This, in turn, is captured by the mirror tele 
scope 40 and passed on to the sensor part 54 of the 
debris recognition means 53. This registers the received 
light signal in the ?rst computer 58 and takes into ac 
count the position of the pivot drive 52. When the same 
method is carried out again after a time interval to regis 
ter the new position of the piece of debris 14, the orbit 
12 of the piece of debris 14 about the earth can then be 
calculated by the ?rst computer 58. 
With the target tracking means 60, the second laser 

beam 50 is simultaneously focussed on the piece of de 
bris 14 by adjustment of the ocular mirror 42 by the 
adjusting means 44 and by pivoting of the mirror tele 
scope 40 by the pivot drive 52 in accordance with the 
orbit 12 about the earth and the laser 22 is operated with 
full power. 
The radiation energy for bringing about vaporization 

of the debris material which is applied by the laser 22 
via the mirror telescope 40, focussed on the piece of 
debris 14, causes vaporization of the material of the 
piece of debris with formation of a vapor cloud 80, the 
direction of propagation 82 of which extends in the 
direction opposite to the direction of propagation 84 of 
the second laser beam 50. An'acceleration is thereby 
imparted to the debris remainder 14 produced by the 
vaporization of the material in the direction of propaga 
tion 84 of the laser beam 50 and results in a velocity 
component VB in the direction of propagation 84. 
The velocity component VB added vectorially to the 

velocity V of the piece of debris 14 thus results in a ?nal 
velocity VE of the debris remainder which differs from 
the velocity V and is smaller than the velocity V when 
the direction of propagation 84 of the laser beam 50 
includes with the velocity V an angle of <90 degrees as 
the velocity component VB then comprises a compo 
nent opposite to the velocity V. 
Owing to the lower ?nal velocity VE imparted to the 

debris remainder and including an angle with the origi 
nal velocity V, the debris remainder 14 has now left the 
orbit 12 of the piece of debris 14 about the earth. 

In the simplest case, this may already suffice as the 
orbit of the piece of debris 14 can be altered to the 
extent that there will no longer be a collision with the 
clearing vehicle 16. 
However, the ?nal velocity VB is preferably so low 

and oriented relative to the velocity V such that the 
debris remainder reaches a path of descent, thereby 
enters the earth’s atmosphere and glows away in it. 

It is, however, also possible to remove a piece of 
debris when the direction of propagation 84’ of the 
second laser beam 50’ includes an angle >90 degrees 
with the velocity vector V of the piece of debris 14’. In 
this case, formation of the vapor cloud 80' results in an 
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8 
acceleration of the piece of debris 14' with a resulting 
velocity component VB’ which, when added vectori 
ally to the velocity V, results in a ?nal velocity VE' 
which is greater than the velocity V, but likewise in 
cludes an angle with the velocity V. 

In this way, the debris remainder 14’ has likewise 
been made to leave the orbit 12 about the earth and, in 
addition, the ?nal velocity VE' can be selected such 
that the debris remainder 14' reaches a path of escape 
and hence, leaving the earth’s gravitational ?eld, moves 
out into space. 
The debris recognition means 53 preferably operates 

such that it only activates the aiming means 70 when the 
piece of debris 14 or 14’ has moved relative to the inven 
tive device 10 such that the direction of propagation 84 
or 84’ of the second laser beam 50 or 50' includes with 
the velocity vector V an angle which is either <45 
degrees or >135 degrees as the ?nal velocity VE or 
VE' can be increased or decreased in relation to the 
velocity V in a particularly advantageous way in these 
angle ranges. 

In a particularly preferred embodiment of the inven 
tive device 10, provision is made for the laser 22 to 
generate a train of laser pulses and for the wavelength 
of the laser pulses to be of such a nature that the second 
laser beam 50 produces the vapor cloud 80 or 80’ with 
the ?rst laser pulse and causes with one or several of the 
subsequent laser pulses in the vapor cloud 80 or 80' an 
opening with plasma formation which generates a sub 
stantially greater recoil than the recoil generated by the 
vapor cloud 80 or 80’ by a pressure wave being created 
in the vapor cloud 80 or 80' during the plasma forma 
tion and additionally accelerating the piece of debris 14 
or 14'. 
Wavelengths of the laser 22 which are greater than 3 

pm are particularly favorable for producing such an 
opening with plasma formation in the vapor cloud 80 or 
80’. 

In this case, CO2 lasers with a wavelength of 10.6 pm 
or CO lasers with a wavelength of 5 pm would be suit 
able. 
However, all kinds of solid-state lasers with wave 

lengths of from 0.7 to 1.1 pm or an iodine laser with a 
wavelength of 1.3 pm are also suitable. The advantage 
of the wavelengths of these lasers is to be seen in that 
the degree of reflection of metals, for example, alumi 
num, of which the pieces of debris will in all probability 
consist, increases with increasing wavelength and so 
vaporization of the material, for example, in the case of 
aluminum should preferably take place with a wave 
length of 0.8 pm. 
The ion engine 18 with the propellant tank 20 makes 

it possible for the inventive clearing vehicle 16 to reach 
a number of different orbits about the earth and to clear 
in the respective orbit it has reached the pieces of debris 
14 flying in the region of this orbit. 

Preferably an altitude range of between 350 and 1,800 
km in which, according to present-day knowledge, the 
largest number of pieces of debris is to be found, can 
thereby be cleared. 
Another preferred orbit range would be the geosta 

tionary orbit at an altitude of 36,000 km. 
In a particularly preferred embodiment of the inven 

tive device, the debris recognition means 53 is designed 
so as to detect the size of the respectively recognized 
piece of debris and irradiation thereof with the focussed 
laser beam 50 is only carried out if the size of the piece 
of debris is <10 cm. With this preferred design of the 
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debris recognition means 53,‘ damage to functioning 
satellites by the inventive clearing vehicle is avoided. 
The present disclosure relates to the subject matter 

disclosed in German application No. P 39 43 374.9 of 
Dec. 30, 1989, the entire speci?cation of which is incor 
porated herein by reference. 
What is claimed is: 
1. Method of removing a piece of debris moving in 

space at an orbital velocity in an orbit about the earth, 
comprising the steps of: 

generating radiation; 
irradiating the piece of debris with said radiation to 

bring about vaporization of the debris material, and 
removing the piece of debris from its orbit about the 

earth by the vaporization of the material. 
2. Method as de?ned in claim 1, characterized in that 

a debris remainder is created during the vaporization of 
the material and is moved into a path differing from said 
orbit about the earth by the recoil which occurs during 
the vaporization of the material. 

3. Method as de?ned in claim 2, characterized in that 
the vaporization of the material imparts to said debris 
remainder an acceleration which changes its orbital 
velocity. 

4. Method as de?ned in claim 2, characterized in that 
said debris remainder is moved into a path of descent. 

5. Method as de?ned in claim 2, characterized in that 
said debris remainder is moved into a path of escape. 

6. Method as de?ned in claim 1, characterized in that 
a beaming direction of the radiation bringing about 
vaporization of the debris material includes with the 
direction of the orbital velocity an angle which differs 
from 90 degrees. 

7. Method as de?ned in claim 1, characterized in that 
the radiation is focussed on said piece of debris to bring 
about vaporization of the material. 

8. Method as de?ned in claim 1, characterized in that 
the radiation is beamed onto said piece of debris in the 
form of a train of radiation pulses. 

9. Method as de?ned in claim 1, characterized in that 
electromagnetic radiation, in particular laser radiation, 
is used as radiation for bringing about vaporization of 
the debris material. 

10. Method as de?ned in claim 1, characterized in 
that an opening with plasma formation is made in the 
vapor of the debris material. 

11. Method as de?ned in claim 10, characterized in 
that the debris material is made to vaporize by a ?rst 
radiation pulse and the opening with plasma formation 
is made in the vapor by a second, subsequent radiation 
pulse. 

12. Method as de?ned in claim 1, characterized in 
that said piece of debris is identi?ed and its path deter 
mined with radar. 

13. Method as de?ned in claim 1, characterized in 
that said piece of debris is identi?ed and its path deter 
mined with LIDAR. 

14. Method as de?ned in claim 13, characterized in 
that the laser emitting the laser radiation which brings 
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about vaporization of the material is used as LIDAR 
beam source. < - 

15. Method as de?ned in claim 1, characterized in 
that the radiation bringing about vaporization of the 
debris material is generated with solar energy. 

16. In combination with a space vehicle, a device for I 
removing a piece of debris moving in space at an orbital 
velocity in an orbit about the earth, comprising: 

a radiation source for generating radiation for bring 
ing about vaporization of the debris material, 

means for mounting said radiation source to and 
space vehicle, and 

aiming means provided on said space vehicle for 
applying the radiation to said piece of debris mov 
ing in said orbit about the earth. 

17. Device as de?ned in claim 16, characterized in 
that the radiation can be focussed on said piece of debris 
with an optical focusing means. 

18. Device as de?ned in claim 16, characterized in 
that said aiming means comprises a radiation-guiding 
optical means for following said piece of debris with the 
radiation in said orbit about the earth. 

19. Device as de?ned in claim 18, characterized in 
that said aiming means comprises an automatic target 
tracking means for controlling said radiation‘guiding 
optical means. 

20. Device as defined in claim 19, characterized in 
that said target tracking means operates with non-linear 
optical elements. 

21. Device as de?ned in claim 16, characterized in 
that said aiming means comprises a mirror telescope. 

22. Device as de?ned in claim 21, characterized in 
that said mirror telescope is pivotable relative to said 
radiation source. 

23. Device as de?ned in claim 21, characterized in 
that the focusing of said mirror telescope is controlled 
by said aiming means. 

24. Device as de?ned in claim 16, characterized in 
that said aiming means comprises a debris recognition 
means. 

25. Device as de?ned in claim 24, characterized in 
that said debris recognition means operates with LI 
DAR. * 

26. Device as de?ned in claim 25, characterized in 
that the LIDAR operates with the radiation which 
brings about the vaporization of the debris material. 

27. Device as de?ned in claim 26, characterized in 
that the LIDAR operates with the defocussed radiation 
which brings about the vaporization of the debris mate 
rial. 

28. Device as de?ned in claim 16, characterized in 
that said radiation source is a laser. 

29. Device as de?ned in claim 28, characterized in 
that said laser is a solid-state laser. 

30. Device as de?ned in claim 16, characterized in 
that said device is energized by solar cells. 

31. Device as de?ned in claim 16, characterized in 
that said device comprises an energy accumulator, in 
particular in the form of a capacitor bank. 
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